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Appl. No. 10/672,41 6 Docket No. 03RSC004 

Amdt dated May 23, 2006 

Reply to Office action of Januaiy 23, 2006 

Amendments to the Claims: 

This listing of claims below is believed to accurately reproduce the pending claims, but does not 
further amend those claims. 



Listiitg of Claims: 

1. (cancelled) 

2. (cancelled) 
3- (cancelled) 

4. (cancelled) 

5. (cancelled) 

6. (cancelled) 

7. (cancelled) 

8. (cancelled) 

9. (cancelled) 

1 0. (previously presented) A copper electroplating bath, comprising: 
water as a solvent; 

copper ions; 
pyrophosphate anions; 
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Reply to Office action of January 23, 2006 

cations other than copper ions added to the electroplating bath as a salt of said anions, 

Such that said anions are present in the electroplating bath in stoichiometric excess 
relative to said copper ions; and 

2y5-dimercapto-l,3,4-thiajdjazol6 at a concentration of less than 4 |iM, 

whereby copper metal is electrodeposited in Damascene trenches and vias to form 
circuitry oo semiconductor chips. 

1 1 . (original) The copper electroplating bath of Claim 10, wherein said cations other than 
copper ions are not clectroactive at the potential used for copper electrodeposition, such 
that relatively pure copper metal is deposited. 

12. (original) The copper electroplating bath of Claim 1 1 , wherein said cations other than 
copper ions are selected from the group consisting of K+, NaH-, and NH4+ ions. 

13. (original) The copper electroplating bath of Claim 1 0, further comprising: 
a surfactant. 

14. (original) The copper electroplating bath of Claim 13, wherein said surfactant is 
polyoxyethylene(l O)isooctylphenylethcr. 

1 5. (original) The copper electroplating badi of Claim 1 0, further con^rising: 

ions of at least one electroactive metal selected from the group consisting of silver, zinc, 
cadmium, faron, cobalt, nickel, tin, lead, bismuth, antimony, galliimi and indium, 
such that a copper alloy deposit is obtained. 

16. (cancelled) 

17. (original) The copper electroplating bath of claim 10, wherein the temperature is 
maintained between 50*^C and 60®C. 
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18. (original) The copper electroplating bath of Claim 1 0, wherein the pH is itiaintained in 
the 8.0 to 8.8 range. 

1 9. (original) The copper electroplating bath of Claim 10, further comprising: 
anunonia or ammonium ion. 

20. (original) The copper electroplating batfi of Claim 10, fonher comprising: 
nitrate ion. 

21. (cancelled) 

22. (cancelled) 

23. (cancelled) 

24. (previously presented) A copper electroplating bath, comprising: 
water as a solvent; 

copper ions; 
pyrophosphate anions; 

cations other than copper ions added to the electroplating bath as a salt of said anions, 

such that said anions are present in the electroplating bath in stoichiometric excess 
relative to said copper ions; 

2,S-dimercapto-l,3,4-thiadiazole at a concentration of less than 4 |xM; and 

a surfactant, 

whereby copper metal is electrodeposited in Damascene trenches and vias to form 
circuitry on semiconductor chips. 

25. (previously presented) A copper electroplating bath, comprising: 
water as a solvent; 
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Reply to Office action of January 23, 2006 

copper ions; 
pyrophosphate anions; 

catiotis other than copper ions added to the electroplating bath as a salt of said anions, 

such that said anions are present in the electroplating bath in stoicMometric excess 
relative to said copper ions; 

2,5-dimeTcapto-I,3,4-thiadiazole at a concentration of less than 4 jiM, 
polyoxyethylene(10)isooctylphenylcther as a surfactant; 
ammonia or ammonium ion; and 
nitrate ion, 

whereby copper metal is electrodqx)sited in Damascene trenches and vias to form 
circuitry on semiconductor chips. 

26. (previously presented) A process for electrodepositing copper circuitry in trenches and 
vias on semicondtictor chips, comprising the steps of: 

providing a semiconductor chip with trenches and vias to be filled with copper; 
placing said chip in contact with an electroplating bath, said bath coniprising: 
water as a solvent, 
copper ions, 
pyrophosphate anions, 

cations other than copper ions added to the electroplating bath as a salt of said anions, 

such that $aid anions are present in the electroplating bath in stoichiometric excess 
relative to said copper ioos, and 

2,5-dimercapto-l,3,4-tbiddiazole at a concentration of less than 4 jliM, and 

electrodepositing copper in said trenches and vias. 

27, (original) The process of Claim 26, wherein said cations other than copper ions are 
selected from the group consisting of K+, Na+, and NH4+ ion$. 
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28. (original) The process of Claim 26, wherein the electroplating bath further cotnprises a 
surfactant 



29. (original) The process of Claim 28, wherein said surfactant is 
polyoxy ethylene( 1 0)isooctylpheny lether. 

30. (original) The process of Claim 26, wherein the temperature of the plating bath is 
maintained at a temperature between 50°C and eO'^C. 

3 1 . (original) The process of Claim 26, wherein the pH of the electroplating bath is 
maintained in the 8.0 to 8.8 range. 

32. (original) The process of Claim 26, wherein the electroplating bath further comprises 
ammonia or ammonium ion. 

33 . (original) The process of Claim 26, wherein the electroplating bath further comprises 
nitrate ion. 
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